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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1. (Canceled). 

| p (Previously-presented) A method for manufacturing a piezoelectric device, 
comprising the steps of: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation; 

forming a piezoelectric film on top of said bottom electrode by performing a process in 
which a sol containing the material of the piezoelectric film is applied as a coating, dried and 
degreased to form w precursor, and this precursor is then fired: and 

forming a lop electrode on top of said piezoelectric film; 

wherein said precursor is irradiated with an ion beam at least once following said 
degreasing in said step of forming said piezoelectric film. 
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2- (Original ) The method for manufacturing a piezoelectric device according to claim^f 

wherein said piezoelectric film is formed by repeating a multiple number of times a process in 
which a sol is applied as a coating, dried and degreased to form a precursor, and [this precursor) 
is then fired, and said irradiation with an ion beam is performed in a single process of said 
processes. 



3> >f (Original) The method for manufacturing a piezoelectric device accordin» lo claim 2 
or claim^P. wherein said irradiation with an ion beam is performed alter said decreasing and 
before said firing. 



H jf. (Previously presented) The method for manufacturing a piezoelectric dev ice 
according to claim/?, wherein said irradiation with an ion beam is performed during said firing. 



#. (Currently amended) The method for manufacturing a piezoelectric device according 
^JLiaLn^oy, vvherein said piezoelectric film is formed by PZT. US I or a relaxer 




^ (Currently amended) The method for manufacturing a piezoelectric device according 
to claim 1 or 3 _clajniy^ ox0 y wherein said piezoelectric film contains a solid solution of PMN r 
PZ'IVv consisting of a relaxer material PMN comprising any of the compounds Ph<M|/iN 2 .-j>() ? 
(M - Mg. Zn. Co. Ni, Mn; N = Nb 5 Ta), Pb(M 1/2 N, /2 )0 3 (M = Sc ? Fe, In. Yb, I lo. Lu: N « Nb. 
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Ta), Pb(M| f - 2 N|/ 2 )O l (M = Mg ? Cd ? Mn, Co; N = W. Re) orPb(M 2 flNi/j)0 3 (M = Mn. Fe: N = \V\ 
Re) or mixed phases of these compounds, and Pb(Zr N Ti Nx )0 3 (PZT, 0.0 < x < 1.0). and is 
oriented in any of the orientations of a cubic crystal (100), tetragonal crystal (001 ). rhombohcdral 
crystal (100) or quasi-cubic crystal (100). 



method comprising: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation; 

forming a piezoelectric film on top of said bottom electrode by an ion beam assist 
method, wherein by irradiating ion beams on the piezoelectric film, said piezoelectric film has a 
specific crystal orientation; and 

forming a top electrode on top of said piezoelectric film. 

riginal ) I he method lor manufacturing a piezoelectric device accord inu to claimJK? S 
wherein said piezoelectric film is formed on top of said bottom electrode by epitaxial grow th. 



consisting of a relaxer material PMN comprising any of the compounds Pb(M, :iN 2 !})0 : , (M 




(Previously presented) A method for manufacturing a piezoelectric device, the 
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Mg. Zn. Co. Ni. Mn; N = Nb, Ta), Pb(Mi /2 N|/2)Oj (M = Sc, Fe, In, Yb, Ho, Lu: N = Nb, Ta), 
Pb(M|,2N 1/2)03 (M = Mg, Cd, Mn, Co; N = W, Re) or PbfM 2 «N|.o)03 (M = Mn. l-e: N - W. Re) 
or mixed phases of these compounds, and Pb(Zr x Ti,. x )0 3 (PZT, 0.0 < x < 1 .0). and is oriented in 
any of the orientations of a cubic crystal (100), tetragonal crystal (001), rhombohedral crystal 
(100) or quasi-cubic crystal (100). 

I ^ ( l>revit,us| y presented) The method for manufacturing a piezoelectric device 
according to claim^fc wherein said bottom electrode is formed by a metal material. 

I | (Previously presented) The method for manufacturing a piezoelectric device 



according to c I a+rti^ wherein said bottom electrode is formed by a conductive oxide material 
with a perovskitc crystal structure. 

l*2^$. (Previously presented) The method for manufacturing a piezoelectric device 
according to claim 8. wherein said bottom electrode contains any of the compounds M 2 RuO., (M 
- Ca. Sr. Ba). RE 2 NiO\, (RE = La, Cc, Pr, Nd, Pin. Sm! Eu, Gd, Tb, Dy, Ho. Er. I'm, Yb. Lu, Y). 
REBa 2 Cu 3 O x (RE - La, Cc. Pr, Nd, I'm, Sm, Eu, Gd, Tb, Dy, Ho. Er, Tin. Yb. Lu. Y). MRuOj 
(M = Ca. Sr, Bai. (RE.M)Cr0 3 (RE = La, Ce. Pr, Nd, Pm, Sm, Eu, Gd, Tb. Dy. Ho. Mr. Tm, Yb. 
Lu. Y: M = Ca. Sr. Ba), (RE,M)MnOj (RE = La, Ce, Pr, Nd, Pm, Sm. Eu. Gd. Tb. Dy. I lo. l-r. 
Tm. Yb. Lu. Y: M - Ca, Sr, Ba), (RE,M)Co0 3 (RE = La, Ce, Pr. Nd, Pm. Sm. Eu. Gd. Tb. Dy. 
Ho. Er. Tm. Yb. Lu. Y; M - Ca. Sr, Ba). or RENiOj (RE = La, Ce, Pr, Nd. Pm. Sm. Eu. Gd. l b. 
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25. (Withdrawn) The method for manufacturing a piezoelectric d^Cqce according to 
claim 14. wherein the portion of said intermediate film that is form^dusing said ion beam assist 
method contains a compound with a fluorite structure such a^KE x (Zr Uv Ce v )|.,0 : .o < x (0.0 < x < 
1 .0, 0.0 < y < 1 .0: RE = La ? Cc, Pr, Nd, Pm ? Sm, Eu, G<1 Tb, Dy, Ho, Er, Tm, Yb. Lu. Y )or a 
solid solution of such compounds, or a compound With a pyrochlore structure such as RH 2 (Zr,. 
y Ce y ):0 7 (0.0 < y < : 1.0: RE = La, Ce, Pr, Nd,Bhi, Sm, Eu, Gd, Tb, Dy, Mo. Er. Tm. Yb. Lu. Y) 
or a solid solution of such compounds, and^as a cubic crystal (100) orientation. 

(Op ^fi. (Original) A method for manufacturing a piezoelectric device comprising the steps 
of: 

forming a bottom electrode on a substrate: 

forming a piezoelectric film on top of said bottom electrode; and 

forming a top electrode on top of said piezoelectric film: 

wherein said step of forming a piezoelectric film comprises the steps of forming a first 
layer by an ion beam assist method, and forming a second layer by continuing deposition with 
the ion beam assist stopped. 

f ^ jrf (Prcv iously presented) A method for manufacturing a piezoelectric device 
comprising the steps of: 

forming a bottom electrode on a substrate; 
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forming a piezoelectric film on lop of said bottom electrode by an ion beam assist 
method, wherein by irradiating ion beams on the piezoelectric film, said piezoelectric film has a 
specific crystal orientation: and 

forming a tup electrode on top of said piezoelectric film; 

wherein said step of forming a bottom electrode comprises the steps of forming a first 
layer by an ion beam assist method whereby irradiating ion beams on the bottom electrode, said 
bottom electrode has a specific crystal orientation, and forming a second layer b\ continuing 
deposition with the ion beam assist stopped. 

15 

(Original) The method for manufacturing a piezoelectric device according to claim 
Jff. wherein said piezoelectric film is formed on top of said bottom electrode by epitaxial growth. 

29. (Withdrawn) A method for manufacturing a piezoelectric device comprising the 
steps of: / 

forming an intermediate film that functions as a buffer layer or a diaphragm on a 
substrate: / 

forming a bottom electrode on top of said intermediate film; 
forming a piezoelectric film on top of sjftd bottom electrode; and 
forming a top electrode on top of sakl piezoelectric film; 
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wherein said step of forming an intermediate film composes the steps of forming a first 
layer with an in-plane orientation by an ion beam assist method, and forming a second layer bv 
continuing deposition with the ion beam assist stopped. / 

30. (Withdrawn) The method for manufacturing a piezoelectric device according to 
claim 29. wherein said bottom electrode and sai^pie/oelectric film are successively formed on 
top of said intermediate film by epitaxial growth. 

3 1 . (Withdrawn) The method for/manufacturing a piezoelectric device according to 
claim 26. 27 or 29. wherein a combination of said step of forming a first layer and said step of 
forming a second layer is repeated a multiple number of times. 

I (r ifc (Previously presented) A method for manufacturing a piezoelectric device 
comprising the steps of: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by- 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation; 

forming a piezoelectric film on top of said bottom electrode by an ion beam assist 
method, wherein b\ irradiating ion beams on the piezoelectric film, said piezoelectric film has a 
specific crystal orientation; and 

forming a lop electrode on lop of said piezoelectric film; 
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wherein the surface on which said piezoelectric film is to be formed is irradiated with an 
ion beam prior to the formation of said piezoelectric film. 

V ^ (Ori ginal) The method for manufacturing a piezoelectric device according to claim 
4pr wherein said piezoelectric film is formed by epitaxial growth following said ion beam 
irradiation. 

(Previously presented) A method for manufacturing a piezoelectric device 
comprising the steps of: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation; 

forming a piezoelectric 111m on top of said bottom electrode by an ion beam assist 
method, wherein b> irradiating ion beams on the piezoelectric film, said piezoelectric film has a 
specific crystal orientation; and 

forming a lop electrode on top of said piezoelectric film; 

wherein the surface on which said bottom electrode is to be formed is irradiated with an 
ion beam prior to the formation of* said bottom electrode. 
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^ 4& (Original) The method lor manufacturing a piezoelectric device according to claim 
^ wherein said bottom electrode and said piezoelectric film are successively formed by 
epitaxial growth following said ion beam irradiation. 

36. (Withdrawn) A method for manufacturing a piezoeleet/ic device comprising the 
steps of: / 

forming an intermediate film that functions as a buffet layer or a diaphragm on a 
substrate; / 

forming a bottom electrode on top of said intermediate film; 
forming a piezoelectric film on top of said b/ttom electrode; and 
forming a top electrode on top of said piezoelectric film; 

wherein the surface on which said intermediate film is to be formed is irradiated with an 
ion beam prior to the formation of said inlerniediate film. 

37. (Withdrawn) The method for rfianufacturing a piezoelectric device according to 
claim 36. wherein said intermediate film, iaid bottom electrode and said piezoelectric film are 
successively formed by epitaxial growth following said ion beam irradiation. 

38. (Withdrawn) A method for /manufacturing a liquid jetting head comprising the steps 
of: / 
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forming a piezoelectric device by the manufacturing method according to claim 1 . 2. 8. 
14, 26. 27. 29. 32. 34. or 36; and / 

forming ca\ ilies whose internal volumes are caused to vary according to the deformation 
of said piezoelectric film of said piezoelectric device in said substrate of said piezoelectric 
device. / 

39. (Withdrawn) AAnclhod for manufacturing a liquid jetting device which uses a liquid 
jetting head formed by the manufacturing method according to claim 38. 

40. (Canceled). 

*2J) (Previously presented) A method for manufacturing a ferroelectric device 
comprising the steps of: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation; 

forming a ferroelectric film on top of said bottom electrode by performing a process in 
which a sol containing the material of the ferroelectric film is applied as a coaling, dried and 
degreased to form a precursor and this precursor is then fired; and 

forming a tup electrode on top of said ferroelectric film; 
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wherein said precursor is irradiated with an ion beam at least once following said 
degrcasing in said step of forming said ferroelectric film. 

f l*2S 4 ~ (Currently amended) The method for manufacturing a ferroelectric device according 
to eteiffl-40-c 1 aff^ffiT claims wherein said ferroelectric film contains a solid solution of 
PMNy-PZT|-y consisting of a relaxer material PMN comprising any of the compounds 
Pb(M| ? Ni/j)0.» (M = Mg, Zn, Co ? Ni, Mn; N = Nb, Ta), Pb(Mi a N|tf)0 3 (M =• Sc. Fe. In. Yb. 
Ho, Lu: N Nb. l a), Pb(M\a^\n)0 } (M = Mg, Cd ? Mn ; Co; N = W, Re) or Pb(M 2 :3N|/j)Oj (M 
= Mn. Fc: N == W. Re) or mixed phases of these compounds, and Pb(Zr v Ti,. N )Oj (P/X 0.0 < x < 
1.0). and is oriented in any of the orientations of a cubic crystal (100), tetragonal crystal (001 ). 
rhombohedral crystal (100) or quasi-cubic crystal (100). 

'ZA jtfr, (Previously presented) A method for manufacturing a ferroelectric device, the 
method comprising: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation: 

forming a ferroelectric film on top of said bottom electrode by an ion beam assist method, 
wherein by irradiating ion beams on the ferroelectric film, said ferroelectric film has a specific 
crystal orientation: and 

forming a top electrode on top of said ferroelectric film. 
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ty. (Ori ginal) 1 he method lor manufacturing a ferroelectric device according to claim 
&, wherein said ferroelectric film contains a solid solution of PMN v -PZTi. x consisting of a 
rclaxer material PMN comprising any of the compoundsTb(M 1/3^/3)0*3 (M - Mg. An. Co. Ni. 
Mn: N = Nb. fa). Pb(M| /2 N l/2 )03 (M = Sc, Fe, In, Yb, Ho, Lu; N = Nb, fa). Pb(M l/2 N, n )0 3 (M 
=•••• Mg. Cd. Mn. Co: N = W. Re) or PbtM^Ni^Oj (M = Mn, Fe: N = W. Re) or mixed phases of 
these compounds, and Pb(Zr x Ti,. x )0 3 (PZT, 0.0 < x < 1 .0), and is oriented in any of the 
orientations of a cubic crystal ( 1 00), tetragonal crystal (001), rhombohedral crystal (100) or 
quasi-cubic crystal ( 100). 

\ (Previously presented) The method for manufacturing a ferroelectric device 

according to claim ^f. wherein said bottom electrode contains any of the compounds M 2 RuOj 
(M = Ca. Sr. Ba). RE 2 Ni() 4 (RE = La. Ce, Pr. Nd, Pm. Sm. Eu, Gd, Tb, Dy. Ho. lir. Tm. Yb. Lu. 
Y). REBa 2 Cu3()x (KM La, Ce, Pr. Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Rr, I'm. Yb. Lu, Y). 
MRuO-3 (M = Ca. Sr. Ba), (RE,M)Cr0 3 (RE = La, Ce, Pr, Nd, Pm, Sm, Eu. Gd. Tb. Dy. Ho. lir. 
Tm. Yb. Lu, Y: M = Ca. Sr, Ba), (RL,M)Mn0 3 (RE = La, Ce, Pr, Nd, Pm, Sm. Lu, Gd. Tb. Dy. 
Ho. lir. Tm. Yb. Lu. Y: M - Ca. Sr. Ba), (Rfi.M)Co0 3 (RE = La, Ce, Pr. Nd. Pm. Sm, Lu. Gd. 
Tb. Dy. I lo. lir. Tm. Yb. Lu. Y; M == Ca, Sr, Ba), or RENi0 3 (RE = La, Ce. Pr. Nd. Pm. Sm. liu. 
Gd. Tb. Dy. I lo. lir. I'm. Yb, Lu, Y). or a solid solution containing these compounds, and is 
oriented in any of the orientations of a cubic crystal (100), tetragonal crystal (001 ). rhombohedral 
crystal (100) or quasi-cubic crystal (100). 
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vCe y ) 2 0 7 (0.0 < y < 1 .0; RE - La, Ce, Pr ? Nd 5 Pm, Sm. Eu ? Gd ? Tb, Dy ? Ho, Ei\ Tm. Yb, Liu Y) 
or a solid solution of such compounds, and has a cubic crystal (100) orientation. 




(Original) A method for manufacturing a ferroelectric device comprising the steps 



forming a bottom electrode on a substrate: 

form ing a ferroelectric film on top of said bottom electrode; and 

forming a top electrode on top of said ferroelectric film; 

wherein said step of forming a ferroelectric film comprises the steps of forming a first 
layer with an in-plane orientation by an ion beam assist method, and forming a second layer by 
continuing deposition with the ion beam assist slopped. 

^ (Previously presented) A method for manufacturing a ferroelectric device 
comprising the steps of: 

forming a bottom electrode on a substrate; 

forming a ferroelectric film on top of said bottom electrode by an ion beam assist method, 
wherein by irradiating ion beams on the ferroelectric film, said ferroelectric film has a specific 
crystal orientation: and 

'forming a top electrode on top of said ferroelectric film; 

w herein said step of forming a bottom electrode comprises the steps of forming a first 
layer with an in-plane orientation by an ion beam assist method, whereby irradiating ion beams 
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on the bottom electrode, said bottom electrode has a specific crystal orientation and forming a 
second layer by continuing deposition with the ion beam assist stopped. 

54. (Withdrawn) A method for manufacturing a/ferroelcctric device comprising the 
steps of: 

forming an intermediate film that function/as a buffer layer on a substrate: 
forming a bottom electrode on top of sand intermediate film: 
forming a ferroelectric film on top of said bottom electrode; and 
forming a top electrode on top of /aid ferroelectric film; 

w herein said step of forming an/intermediate film comprises the steps of forming a first 
layer with an in-plane orientation by afn ion beam assist method, and forming a second layer by 
continuing deposition with the ion bjeam assist stopped. 

^7 f$ (Previously presented) A method for manufacturing a ferroelectric device 
comprising the steps of: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation: 

forming a ferroelectric film on lop of said bottom electrode by an ion beam assist method, 
wherein by irradiating ion beams on the ferroelectric film, said ferroelectric film has a specific 
crystal orientation: and 
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forming a top electrode on top of said f erroelectric film; 

wherein the surface on which said ferroelectric film is to be formed is irradiated with an 
ion beam prior to the formation of said ferroelectric film. 



comprising the steps of: 

forming a bottom electrode on a substrate by an ion beam assist method, wherein by 
irradiating ion beams on the bottom electrode, said bottom electrode has a specific crystal 
orientation: 

forming a ferroelectric film on top of said bottom electrode by an ion beam assist method, 
wherein by irradiating ion beams on the ferroelectric film, said ferroelectric film has a specific 
crystal orientation; and 

forming a top electrode on top of said ferroelectric film; 

wherein the surface on which said bottom electrode is to be formed is irradiated with an 
ion beam prior to the formation of said bottom electrode. 

57. (Withdrawn) A method for manufacturing a fe/roclectric device comprising the 
steps of: / 

forming an intermediate film that functions as /buffer layer on a substrate: 
forming a bottom electrode on top of said intermediate film; 
forming a ferroelectric film on top of said bottom electrode; and 




(Previously presented) A method for manufacturing a ferroelectric device 
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